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provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 
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of residence is indicated below,) 

Robert J COLVER 
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Barton-Under-Needwood 
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1 I applicant only 

1 X 1 applicant and inventor 

1 1 inventor only (If this check-box 
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State (that is. country) of nationality: 


Stale fthat is, country) of residence: 


This person is applicant | | all designated | | all designated States except RTI the United States 1 1 the Slates indicated in 
for the purposes of: 1 1 States I I the United States of America 1 ^ 1 of America only 1 J the Supplemental Box 


I 1 Further applicants and/or (further) inventors are indicated on a continuation sheet. 
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Name and address: (Family name followed by given name: for a legal entity, full official 
designation. The address'must include postal code and name ofcountr\K) 
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1 1 space above is used instead to indicate a special address to which correspondence should be sent. 



Sheet No. . % . 



Box No.V 



DESIGNAT 



F STATES 



ereb\' made under Rule 4.9(a) (mark the applicable check-boxes; at least one must be marked}: 



The following designations 
Regional Patent 

0 AP ARIPO Patent: GH Ghana. GM Gambia, KE Kenya. LS Lesotho, MW Malawi, SD Sudan. SZ Swaziland. UG Uganda, 
ZW Zimbabwe, and any other State which is a Contracting State of the Harare Protocol and of the PCT 

S EA Eurasian Patent: AM Armenia. AZ Azerbaijan, BY Belarus, KG Kyrgyzstan. KZ Kazakhstan, MD Republic of 
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MC Monaco. NL Netherlands. PT Portugal. SE Sweden, and any other State which is a Contracting State of the European 
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GA Gabon, GN Guinea. G\V Guinea-Bissau. ML Mali, MR Mauritania, NE Niger. SN Senegal. TD Chad, TG Togo, and 
any other State which is a member State of OAPI and a Contracting State of the PCT (if other kirtd of protection or treatment 

desired specify' on dotted line) 

National Patent (if other land of protection or treatment desired, specify on dotted line): 
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LT 
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Lesotho . . . . 
Lithuania 
Luxembourg 
Latvia 



MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 

MN Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

NZ New Zealand 

PL Poland 
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RO Romania 

RU Russian Feder^fion 

SD Sudan 
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SI Slovenia 
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KR Republic of Korea . . . . a national patent) which have become party to the PCT after 
^ issuance of this sheet: 



KZ Kazakhstan 
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LK Sri Lanka 
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Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all other 
designations which would be permitted under the PCT except any designation(s) indicated in the Supplemental Box as being excluded 
from the scope of this statement. The applicant declares that those additional designations are subject to contlrmation and that any 
designation which is not conlmTicd before the expiration of 1 5 months. from the priorit>' date is to be regarded as withdrawn by the applicant 
at the expiration of that time limit. (Conjinnation of a designation consists of the filing of a notice specifying that designation and the payment of 
the designation and confirmation fees Confirmation must reach the receiving Office within the 1 5-month time limit J 
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of earlier application 

(day'monthyear) 


Number 
of earlier application 


Where earlier application is: 


national application: 
country' 


regional application:* 
regional Office 


international application: 
receiving Office 


item (i) 
09/02/1998 


9802753-5 


GB 






item (2) 










item (3) 











fxl The receiving Oftlce is requested to prepare and transmit to the International Bureau a certified copy 
' — * of the earlier application(s) (only if the earlier application was filed with the Office which for the 

purposes of the present international application is the receiving Office) identified above as item(s): 

* mere the earlier application is an ARIPO application, it is mandator\^ to indicate in the Siipplementol Box at least one country parn' to the Paris 
Convention for the Protection of Industrial Property for which that earlier application was filed (Rule -f.l0(bj(ti)). See Supplemental box, 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) 

(if two or more International Searching Authorities are 
competent to carry out the international search, indicate 
the Authority chosen: the two-letter code may be used)'. 

ISA / 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out by or requested from the International Searching Authority): 

Date (daymonth/year) Number Country (or regional Office) 



Box No. VIII CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 

request : 3 

description (excluding \2 
sequence listing part) : 

claims : 3 

abstract : \ 

drawings : A 

sequence listing part 

of description : 



Total number of sheets : 23 



This international application is accompanied by the item(s) marked below: 

1 . [x] fee calculation sheet 

2. □ separate signed power of attorney 

3. Q copy of general power of attorney; reference number, if any: 

4. □ statement explaining lack of signature 

5. □ priority document(s) identified in Box No. VI as item(s): 

6. □ translation of international application into (language): 

7. [] separate indications concerning deposited microorganism or other biological material 

8. □ nucleotide and/or amino acid sequence listing in computer readable form 

9. □ other (specify): 



Figure of the drawings which 
should accompany the abstract: 
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Language of filing of the 
international application: 
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Next to each signature, indicate the name of the person signing and the capacity^ in which the person signs (if such capacit)' is not obvious from reading the request). 



ALICE ROSEMARY FINDLAY 



1. 


Date of actual receipt of the purported 
international application: 




2. Drawings: 
[ 1 received: 


3. 


Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 






4. 


Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 






[_ 1 not received: 


5. 


International Searching Authority , 
(if two or more are competent): ioPi 1 




6. I 1 Transmittal of search copy delayed 
I 1 until search fee is paid. 
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by the International Bureau: 



: ATENT COOPERATION T. ^TY 



From the INTERNATIONAL BUREAU 



PCT 

M/^*ricir* AXIOM HI cr'xiOKi 

(PCT Rule 61.2) 


To: 

Assistant Comnnissioner for Patents 
United States Patent and Tradennark 
Office 
Box PCT 

Washington, D.C.20231 
ETATS-UNIS D'AIVIERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 

29 September 1999 (29.09.99) 




International application No. 
PCT/GB99/00393 


Applicant's or agent's file reference 
AF-43886 


International filing date (day/month/year) 
08 February 1999 (08.02.99) 


Priority date (day/month/year) 

09 February 1998 (09.02.98) 


Applicant 

COLVER, Robert, John 



1. The designated Office is hereby notified of its election made: 

I X I in the dennand filed with the International Preliminary Examining Authority on: 

09 Septennber 1999 (09.09.99) 

I I in a notice effecting later election filed with the International Bureau on: 



2. The election 



0 
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was not 



made before the expiration of 1 9 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WlPO 


Authorized officer 






34, chemin des Colombettes 




C. Carrie 


121 1 Geneva 20, Switzerland 




Facsimile .'^Jo.: (41-22) 740.14.35 


Telephone No.: (41-22 


338.83.38 



Korm PCT/IM31 (July 1992) 



2868836 



PATENT COOPERATION TREATY 

PCT 




INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 



Applicant's or agent's file reference 

AF-43886 


FOR FURTHER ®®® Notification of Transmittal of International Search Report 

(Form PCT/ISA/220) as well as, where applicable, item 5 below. 

ACTION 


International application No. 

PCT/6B ^9;^oS93 J 


International filing date (day/month/year) 

08/02/1999 


( Earliest) Priority Date (day/month/year) 

09/02/1998 


Applicant V. 

AYRSHIRE METAL PRODUCTS PLC et al . 



This International Search Report has been prepared by this Intemationa! Searching Authority and Is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This Intemationa! Search Report consists of a total of 2 sheets. 

pT] It Is also accompanied by a copy of each prior art document cited In this report. 



1 . Basis of the report 

a. With regard to the language, the intemational search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise Indicated under this item. 

I I the intemationa! search was carried out on the basis of a translation of the intemational application furnished to this 
' Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the international search 
was carried out on the basis of the sequence listing : 

I I contained in the intemational application in written fonri. 

filed together with the intemational application In computer readable form, 
furnished subsequently to this Authority in written form, 
fumished subsequently to this Authority in computer readble form. 



2. 
3. 



□ 
□ 
□ 
□ 

□ 

□ 
□ 



the statement that the subsequently fumished written sequence listing does not go beyond the disclosure in the 
international application as filed has been fumished. 

the statement that the infomfiation recorded in computer readable forni is identical to the written sequence listing has been 
fumished 

Certain claims were found unsearchable (See Box I). 
Unity of Invention Is lacking (see Box 11). 



4. With regard to the title. 

PC] the text is approved as submitted by the applicant. 

I I the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

pr| the text is approved as submitted by the applicant. 

□ the text has been stablished, according to Rule 38.2(b), by this Authority as it appears in Box ill. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. 1 

PC] as suggested by the applicant. None of the figures. 

I I because the applicant failed to suggest a figure. 

I I because this figure better characterizes the invention. 
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A. CLASSIFICATION OF SUBJECJ^rTER jflK 

IPC 6 E04B1/348 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symt)ols) 

IPC 6 E04B 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 


0. DOCUIVIENTS CONSIDERED TO BE RELEVANT 


Category • 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


GB 2 084 213 A (PORTAKABIN LTD) 

7 April 1982 

see the whole document 




1,2,4-15 


X 


US 3 605 350 A (BOWERS WILLIAM STEWART) 

20 September 1971 

see the whole document 


1,2.4-7. 
10,11,13 


A 


DE 93 12 108 U (DSG SYSTEMBAU GMBH) 

11 November 1993 

see the whole document 


1,2,6-8, 
11-14 


A 


US 4 048 769 A (VAN DER LELY CORNELIS ET 
AL) 20 September 1977 
see the whole document 
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1 j Further documents are listed in the continuation of box C. 


|y [ Patent family members are listed in annex. 


' Special categories of cited documents : 

"A* document defining the general state of the art which is not 
considered to be of particular relevance 

'E' earlier document but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

'0' document referring to en oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 


T' later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underiying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken atone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 


Date of the actual completion of the international search 


Date of mailing of the international search report 


3 May 1999 


12/05/1999 




Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 


Authorized officer 

Vrugt, S 
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Information on patent family members 
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Patent document 


Publication 
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cited in search report 


date 


membe^^^^ 


date 



6B 2084213 



07-04-1982 



NONE 



US 3605350 A 20-09-1971 NONE 

DE 9312108 U 11-11-1993 NONE 



US 4048769 
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20-09-1977 


NL 


7301828 


A 


13-08-1974 








AU 


6508174 


A 


07-08-1975 








DE 


2406004 


A 


15-08-1974 








FR 


2217490 


A 


06-09-1974 








JP 


49112421 


A 


26-10-1974 



Form PCT/1SAy210 (patent famRy annex) (Juty 1992) 
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lesigns Trade Marks 



Sazlc-toTC 03 AUG2000 



^^Bionwealth House 

^i^ew Oxford Street 
London 



Beijing 



Telephone: +44 (0) 20 7571 6200 

Facsimile: +44 (0) 20 7571 6250 

E-nnail: mail@lloydwise.co.uk 

Website: www.lloydwise.com 



Chartered Patent Attorneys 
European Patent Attorneys 
Registered Trade Mark Attorneys 
European Trade Mark Attorneys 



Our Ref: AF-43866 & 57209 



3 March 2000 



Mr R J Colver 

Ayrshire Metal Products pic 

Irvine 

Ayrshire KA12 8PH 
Scotland 

Dear Bob, 

re: International Patent Application No. PCT/GB99/00393 
and British Patent Application No. 9802753.5 

MODULAR BUILDING UNIT both in the name Ayrshire Metal Products pic 



1 refer to our meeting here at Commonwealth House on the 15th February 2000 and write to 
report that we have now responded to the outstanding Official Letters on these Applications 
as agreed then. A copy of the responses, together with a copy of the newly filed pages, is 
enclosed herewith. 

The responses are somewhat different because we were dealing with different prior art. 
Furthermore, the European Patent Office require that claims include the reference numerals 
of the figures and that the independent claims be divided into two parts with those features 
which are known from the prior art in the first part. 

I would note that, on reviewing the International Application again, I felt that we might as well 
leave the "panelised" method of construction since removal will not really make any difference 
at this stage, as the Examiner will primarily focus on the claims. 

I put forward arguments against the prior art as discussed between us, in particular that this 
does not show runners which extend the full length of the framework nor corner members. 
1 submitted that the difference in stojcture has the result of producing a different load 
distribution in practice and tried to emphasise the importance of the uniform load distribution 
which is achieved with the lattice framework of your module. 

Hopefully, the respective Examiners will find these arguments convincing. If so, then the 
British Application should hopefully be in order for allowance. For the International case we 
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would then get a positive Report which will be circulated to the National Offices of the 
countries designated in that Application and that will put us in a good position if you do 
decide to proceed with National Applications in any of those countries. 

We shall of course keep you informed as to the respective Examiner's reactions and 
meanwhile please do not hesitate to contact me if you have any queries. 

Yours sincerely, 



Alice Findlay 

for Lloyd Wise. Treqear & Co 



enc 
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European Patent Office 
Erhardtstrasse 27 
80331 Munchen 
Germany 



Dear Sirs, 

re: International Patent Application No. PCT/GB99/00393 
in the name Ayrshire Metal Products pic 



We refer to the first Written Opinion dated the 25th January 2000 and enclose herewith In 
triplicate new pages 2 to 6, 6a and 7 to replace present pages 2 to 7 and a new set of claims 
to replace the set of claims presently on file. 

In the Written Opinion the Examiner cited two documents: US Patent 3605350 and British 
Patent Application 2084213, hereinafter, respectively, D1 and D2. 

D1 discloses a relocatable modular stmcture formed from a base frame and a roof frame 
which are interconnected and spaced by corner posts. The base frame and roof frame both 
comprise two spaced side beams. We can appreciate the Examiner's position that one of 
each pair of side beams, together with the corner posts to which they are attached, form 
together a rectangular frame member. However, to the extent that the modular structure of 
D1 has two rectangular frame members, these frame members are not spaced along the 
length of the module, rather they are spaced across its width. 

The base frame and roof frame of the structure of D1 each include cross beams 16, 66. The 
walls of the structure also include wooden cross beams 84. However, to the extent that these 
cross beams can be considered as "runners", they do not extend transversely along the 
length of the module. 

Still further, the structure of D1 is defined exteriorly by sheeting and not by the latfice 
framework. The lattice framework does not include corner members extending lengthwise 
across the framework and connected to the frame members at the comers thereof. 
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Accordingly, new Claim 1 which includes these features defines subject matter which is novel 
in light of D1. 

The structure of D1 , with its roof frame and base frame connected by corner posts, is stated 
at column 1 lines 68 to 72 to have "an interior open-span, that is no Interior load bearing 
walls". The structure is therefore specifically arranged to be of the type which is sometimes 
described as a "fish tank" where all the load is passed to the corner posts. No load is passed 
between the corner posts because the walls are not load bearing. 

In contrast, with the lattice framework of the module as now defined in Claim 1, loads are 
uniformly distributed right through the framework and there is no load concentration points. 
The result of the uniform load distribution is that the framework can be made of comparatively 
thin sections whilst still having sufficient strength to perform the desired function. 

There is nothing in D1 to suggest s module with a lattice framework arranged to provide for 
uniform load distribution. On the contrary the cited portion of column 1 makes it clear that 
the structure of D1 is specifically aranged to prevent uniform load distribution. 

Therefore it is submitted that Claim 1 defines subject matter which is not only novel but also 
inventive in light of D1. 

The same is true with respect to D2. The structure shown in D2 is somewhat similar to that 
of D1 in that it comprises a floor subframe and a roof subframe. These are connected 
together by vertical columns. The columns only link with the joists of the floor frame, since 
as stated at page 2 lines 126 to 1 29, the spacing of the joists in the roof subframe is differerit 
from that in the floor subframe "in that the distance between three joists in the roof frame is 
occupied by four joists in the floor frame". 

Whilst the structure of D2 could again be considered as comprising two rectangular frame 
members, exactly as with the structure of D1, . these rectangular frame members are not 
spaced along the length of the module but rather across its width. There are no runners 
extending transversely along the length of the module and there are no corner members. 

The structure of D2 will again result in a load transfer which is different from that of the 
module of Claim 1. With the structure of D2 all the load will be transferred into the columns, 
that is, the arrangement will result in a series of point loads along its length. As noted above, 
with the framework of the module of Claim 1 on the other hand, loads are unifomnly 
distributed right through the framework and there is no point load concentration. 

It is therefore submitted that Claim 1 defines subject matter which is also novel and inventive 
in light of D2. 

Turning to new Claim 10, which replaces Claim 13, the Examiner dismissed this as obvious 
in light of D1 and/or D2 without giving any detailed reasoning. This dismissal ignores the fact 
that to the extent that the structures of D1 and D2 have rectangular frame members, there 
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are only two such frame members. Thus the frame members cannot be arranged in an 
aligned row with a first predetermined spacing between each adjacent pair of frame 
members. The method of construction involving this step quite clearly simply did not occur 
to the inventors of either D1 or D2. The distinction has been emphasised in new Claim 1 0 
by specifying that there are at least three frame members for which there is clear support in 
the Application as filed. 

D1 and D2 also fail to disclose attaching horizontal runners with a second predetermined 
spacing between each adjacent pair of runners. Different spacings are provided between the 
"runners" of the structures of D1 and D2 as can be appreciated from the Figures of D1 and 
as is specifically stated in the quoted portion of D2. 

Therefore, not only is there no disclosure of the steps of the method of Claim 10 in D1 and 
D2, there is also complete lack of suggestion of such steps. Accordingly, Claim 10 also 
defines subject matter which is novel and inventive in light of D1 and D2. 

The description has been brought in line with the newly filed claims and D1 and D2 have 
been acknowledged therein. Reference numerals have been added throughout the claims. 
Finally, with reference to point 10 of the Written Opinion, it has been noted that drawing page 
3 includes an error in the Figure show therein which should be identified as Fig. 5. We are 
also enclosing herewith, in triplicate, new drawings page 3 where the error has been 
corrected. We thank the Examiner for drawing it to our attention. 

In light of the amendments made and the arguments put fonward above it is hoped that a 
favourable International Preliminary Examination Report will now issue on this Application. 

Please acknowledge receipt of this letter. An appropriate EPO Form 1037 is enclosed. 
Yours faithfully. 



A. FINDLAY 

(Professional Representative) 
LLOYD WISE. TREGEAR & CO. 



enc. 
smb 
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I, Basis of the r port 

1 This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
' response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 ,8-1 2 as originally filed 

2-6,6a,7 as received on 



08/03/2000 with letter of 



03/03/2000 



Claims, No.: 
1-11 



as received on 



08/03/2000 with letter of 



03/03/2000 



Drawings, sheets: 

1/4,2/4,4/4 as originally filed 

3/4 as received on 



08/03/2000 with letter of 



03/03/2000 



2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 
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V. Reasoned statem nt under Artie! 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 
Novelty (N) 

Inventive step (IS) 



Yes: Claims 1-11 

No: Claims 

Yes: Claims 1-11 

No: Claims 



Industrial applicability (lA) Yes: Claims 1 -1 1 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the intemational application have been noted: 
see separate sheet 



INTERNATIONAL PRELIMINARY international application No. PCT/GB99/00393 
EXAMINATION REPORT - SEPARATE SHEET 



Re Item Vi Reasoned statement under Article 35(2) with regard to novelty, inventive 
step or industrial applicability; citations and explanations supporting such statement 

1 . The subject-matter of claim 1 relating to a building unit module is new since none 
of the documents cited In the search report discloses the combination of features 
as claimed. 

Dependent claims 2 to 9 depend from claim 1 and thus likewise comprise novel 
subject-matter. 

The subject-matter of independent claim 10 and dependent claim 1 1 relating to a 
method of constructing a building unit module is also not anticipated by the 
teachings of any of the documents mentioned in the search report and thus also 
satisfies the requirements of Article 33 (2) PCT. 

2. The subject-matter of claim 1 comprises an Inventive step (Article 33 (3) PCT): 

Closest prior art Is that disclosed in US-A-3 605 350 which discloses a building 
unit module corresponding to the first part of claim 1. This known structure Is such 
that loads above the structure are transferred via the corners members. This 
makes the structure less suitable for stacking one on top of the other. 

The object of the Invention is to provide a structure wherein loads can be more 
uniformly distributed within the entire unit to thereby enable stacked units having 
improved structural characteristics. This is achieved by the characterising features 
of the claim and In particular by the use of a plurality of spaced rectangular frame 
members provided with longitudinal runners to form a lattice framework having 
internal sheeting and corner members as claimed. 

There is no hint of such a structure, also not in GB-A-2 084 213 which similarly 
does not disclose a plurality of rectangular frame members arranged as claimed in 
claim 1. 

Claims 2 to 9 depend from claim 1 and so also comprise Inventive subject-matter. 
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The subject-matter of independent method claim 10 relates to a method of 
erecting a structure which would have the features of the structure claimed in 
claim 1 . There is no hint in the cited prior art of proceeding in the manner claimed, 
in particular, there is no hint of arranging three or more rectangular frame 
members as claimed. 

Claim 1 1 is dependent from claim 10 and thus also comprises inventive subject- 
matter. 

3. The subject-matter of claims 1 to 1 1 is suitable for industrial application. 
Re Item VII: Certain defects in the international application 

4. Reference to WP 208421 3 in the description (page 3) should be corrected to GB- 
A-2 084 213. 
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construction material. Steel, while having a relatively 
high embodied energy content, is nevertheless a realistic 
incombustible structural alternative to wood. The use of 
steel also responds to the call by environmental 
organisations to minimise the use of wood in 
construction. Steel is 100% recyclable and has no 
material downgrading when recycled. There is little 
waste in its production and fabrication. 

A further advantage of lightweight steel framing 
systems is that construction time can be reduced in 
comparison for example to constructions of brick and 
mortar. However on-site erection and interconnection of 
the panels is required and finishing of the building 
units including fitting of floor, roof and wall sheeting 
as well as decoration can only be done on site. 

It is an object of the present invention to provide 
a unit module for a building which reduces the on-site 
construction time. It is a further object to provide 
such a unit which can. be delivered to site in a f itted- 

out state . ' 

It is a further object of the present invention to 
provide a building unit module which minimises the amoimt 
of steel required and is capable of fast construction 
whilst still being strong and robust. 

It is a still further object- of the present 
invention to provide a building unit module which can be 
formed at any desired length, width and height . 

US Patent 3605350 describes a modular housing 
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Structure which has an open- span interior, that is no 
interior load bearing walls. The structure comprises a 
base frame and a roof frame interconnected and spaced by 
corner posts. Two ends walls and side walls are formed 
from wooden studs with exterior sheeting, 

WP Patent Application No. 2084213 describes a 
somewhat similar structure having a floor and a roof 
subframe connected together by vertical columns. 

A building unit module comprising a lattice 
framework formed of a plurality of parallel rectangular 
frame members and multiple parallel runners connected to 
the frame members internally thereof, and sheeting 
attached to the runners to form an enclosure 
characterised in that the rectangular frame members are 
spaced along the length of the module, the runners each 
extending transversely along that length; in that the 
enclosure is defined exteriorally by the lattice 
framework, and in that the framework further comprises 
comer members extending lengthwise across the framework 
and connected to the frame members at the corners 
thereof . 

The module is three-dimensional whereas the units of 
known lightweight steel framing systems are two- 
dimensional. This has a number of advantages. Firstly 
the amount of construction work on site is reduced as the 
need for erection and connection of individual panels of 
known lightweight steel framing systems is done away 
with. Furthermore the module can be fitted out off site 
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which allows production line techniques for fit-out and 
reduces the amount of materials and manpower required on 
site. 

It has been found that the combination of the 
rectangular frame members, runners and sheeting produces 
a robust and strong structure more than capable of 
functioning as a room of a building. It is noted here 
that although the frame members are described as 
"rectangular", deviations from true rectangular shape are 
possible depending on desired room configuration. 

The dimensions of the module can be simply varied by 
varying the number and/or dimensions of the frame 
members. This means that the module is very versatile 
and usable in a large number of different types of 
building. 

In a preferred embodiment the frame members each 
comprise four interconnected frame sections. It is 
particularly preferred that the frame sections are joists 
of C-shaped cross-section and the runners are furring 
. runners of "top hat" section. 

In a first embodiment the frame members are formed 
first and the runners then connected thereto to provide 
the lattice framework. In an alternative embodiment, 
which is particularly suited for shipping overseas, 
spaced frame sections are interconnected by runners to 
form two panels and the ends of each frame section in one 
panel are connected to the ends of a frame section in the 
other panel by a pair of frame sections running 
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transversely to the planes of the panels to provide the 
lattice framework. 

The corner members may be angle members of structural 
steel and may be provided internally and externally of 
the framework - 

The ends of the modules may be provided with plural 
parallel cross runners extending widthwise and connected 
to the end most frame members. The ends of the module 
can therefore be closed off by securing sheeting to the 
cros s runners , 

The cross runners may mount at least one window 
frame at one end of the module and a door at the other 
end of the module. Alternatively or additionally window 
frames may be mounted in the main runners as too may be 
door frames , 

The cross runners may be provided in the form of two 
prefabricated panels which are then connected to the 
endmost frame members. Each panel is fitted with a door 
or window sub assembly as required. 

Very preferably the lattice framework is formed of 
light gauge steel structural sections. Thus the 
advantages of steel as a construction material are 
employed in the module but the module is still relatively 
light. The use of lightweight steel allows the module to 
be transported via trailer to the proposed building site 
and manoeuvred into position simply and safely - 

Plural modules may be used to form a building in 
which the modules are stacked one atop the other and/or 
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positioned side by side and interconnected by connecting 
the lattice framework of each module to the. lattice 
framework (s) of the or each adjacent module (s) . 

The invention also provides a method of constructing 
a building comprising forming plural rectangular frame 
members, positioning the frame members vertically and in 
alignment, connecting multiple horizontal runners to. the 
frame members with the horizontal runners parallel to 
each other to form a lattice framework, and, securing 
sheeting to the lattice framework via the runners so as 
to form an enclosure, characterised in that three or more 
rectangular frame members are formed which are positioned 
in an aligned row with a first predetermined spacing 
between each adjacent pair of frame members; in that the 
runners are connected to the frame members with a second 
predetermined spacing between each adjacent pair of 
runners, and in that the method further comprises, prior 
to securing the sheeting, securing horizontal angle 
members to the internal and/or external corners of the 
lattice framework. 

The method, which provides a module of the first 
embodiment, preferably includes securing horizontal angle 
members to the four internal and four external corners of 
the lattice framework and carrying out the frame member 
formation step by interconnecting four structural 
sections . 

The invention will now be further described by way 
of example with reference to the accompanying drawings in 
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which: - 

Figure 1 is a perspective view of a building unit 

module in accordance with the inventions- 
Figure 2 is a side view of the module of Figure 1; 
Figures 3A and 3B are perspective views illustrating 

alternative constructions of frame members forming part 

of 

the building unit module of Figure 1; 

Figure 4 is an exploded perspective view 
illustrating a method of construction of the building 
unit module of Figure 1/ and, 

Figure 5 is a perspective view of three modules as 
shown in Figure 1 connected together in use. 

The module shown in Figures 1 and 2 comprises a 
series of rectangular frame members 4 which are termed 
hereinafter "ribs". The ribs 4 are made from standard 
structural steel sections, preferably stud joist 
sections, welded together. The length of the four stud 
joist sections forming each rib 4 determines the cross- 
sectional dimensions of the module 2. The length of the 
module 2 is determined by the number of ribs 4 used. 
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The ribs 4 are positioned vertically at a first 
predetermined spacing in two spaced jigs. Preferably one 
jig is fixed whilst the other is movable *to accommodate 
ribs 4 of different width. 

The. ribs 4 are connected by a series of horizontally 
positioned runners 6 which run the full length of the 
module 2. The riinners 6 are spaced at a second 
predetermined spacing and welded to the ribs 4 to create 
a lattice beam structure. 

The ribs 4 are preferably constructed by welding 
four lightweight stud joist sections 5 together with two 
side frame sections 5a and a top and bottom frame section 
5b. The stud joist sections employed may be of C-shaped 
cross -section with return flanges to give an overall open 
mouth box configuration. Other common sections can be 
used but preferred are the stud joist sections produced 
by the Applicants and described in their brochure 
Ayrshire Steel Framing. The preferred stud joist 
sections have cross -sectional dimensions ranging from 40 
mm X 70 mm to 40 mm x 340 mm. The orunners 6 are also 
preferably lightweight steel structural sections and most 
suitably top hat sections. 

In the module of Figures 1 and 2 the stud joist 
sections 5 are arranged as illustrated in Figure 3A, with 
the side frame sections 5a oriented with their mouths 
outward. The top and bottom frame sections 5b are butt 
welded to the webs of the side frame sections 5a. The 
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CIAIMS 

1. A building unit module (2) comprising a lattice 
framework formed of a plurality of parallel rectangular 
frame members (4) and multiple parallel runners (6) 
connected to the frame members (4) internally thereof, 
and sheeting attached to the runners (6) to form an 
enclosure characterised in that the rectangular frame 
members (4) are spaced along the length of the module, 
the runners (6) each extending transversely along that 
length; in that the enclosure is defined exteriorally by 
the lattice framework, and in that the framework further 
comprises corner members (10) extending lengthwise across 
the framework and connected to the frame members (4) at 
the comers thereof . 

2. A building unit module as claimed in Claim 1 wherein 
the runners (6) are furring 3runners of top hat section. 

3 . A building unit module as claimed in either Claim 1 
or Claim 2 wherein each frame member (4) comprises four, 
interconnected frame sections (5) . 

4. A building unit module as claimed in Claim 3 wherein 
each frame member (4) comprises four welded joists (5) of 
C- shaped cross -section. 

5. A building unit module as claimed in any preceding 
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Claim wherein the corner meinbers are. angle members (10) . 

6- A building unit module as claimed in any preceding 
Claim wherein the corner members (10) are provided both 
internally and externally of the framewprk. 

7. A building unit module as claimed in any preceding 
Claim including plural parallel cross runners (18) 
extending widthwise and connected to the endmost frame 
members . 

8. A building unit module as claimed in any preceding 
Claim wherein the lattice framework is formed of light 
gauge steel structural sections. 

9. A building comprising a plurality of modules (2) as 
claimed in any preceding Claim stacked one atop the other 
and/or side by side and interconnected by connecting the 
lattice framework of each module (2) to the lattice 
framework (s) of the or each adjacent module (s) (2) . 

10. A method of constructing a building unit module 
comprising forming plural rectangular frame members (4) , 
positioning the frame members (4) vertically and in 
alignment, connecting multiple horizontal runners (6) to 
the frame members (4) with the- horizontal runners 
parallel to each other to form a lattice framework, and, 
securing sheeting to the lattice framework via the ^ 
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runners so as to form an enclosure, characterised in that 
three or more rectangular frame members (4) are formed 
which are positioned in an aligned row with a first 
predetermined spacing between each adjacent pair of frame 
members (4) ; in that the runners (6) are connected to the 
frame members (4) with a second, predetermined spacing 
between each adjacent pair of runners (6), and in that 
the method further comprises, prior to securing the 
sheeting (20, 22), securing horizontal angle members (10) 
to the internal and/or external corners of the lattice 
framework - 

11. A method as claimed in Claim 10 wherein the frame 
member formation step is carried out by butt welding four 
structural sections (5) together. 
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high embodied energy content, is nevertheless a realistic 
incombustible structural alternative to wood. The use of 
steel also responds to the call by environmental 
organisations to minimise the use of wood in construction. 
Steel is 100% recyclable and has no 'material downgrading 
when recycled. There is little waste in its production 
and fabrication. 

A further advantage of lightweight steel framing 
systems is that construction time can be reduced in 
comparison for example to constructions of brick and 
mortar. However on-site erection and interconnection of 
the panels is required and finishing of the building units 
including fitting of floor, roof and wall sheeting as well 
as decoration can only be done on site. 

It is an object of the present invention to provide 
a unit module for a building which reduces the on-site 
construction time. It is a further object to provide such 
a unit which can be delivered to site in a fitted-out 
state . 

It is a further object of the present invention to 
provide a building unit module which minimises the amount 
of steel required and is capable of fast construction 
whilst still being strong and robust. 

It is a still further object of the present invention 
to provide a building unit module which can be formed at 
any desired length, width and height. 

A building unit module in accordance with the 
invention comprises a lattice framework formed of a 
plurality of parallel spaced rectangular frame members and 
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multiple parallel runners each extending transversely and 
connected to at least two adjacent frame members, and, 
sheeting attached to the runners to form an enclosure 
defined exteriorly by the lattice framework. 

The module is three-dimensional whereas the units of 
known lightweight steel framing systems are two- 
dimensional. This has a number of advantages. Firstly 
the amount of construction work on site is reduced as the 
need for erection and connection of individual panels of 
known lightweight steel framing systems is done away with. 
Furthermore the module can be fitted out off site which 
allows production line techniques for fit-out and reduces 
the amount of materials and manpower required on site. 

It has been found that the combination of the 
rectangular frame members, runners and sheeting produces 
a robust and strong structure more than capable of 
functioning as a room of a building. It is noted here 
that although the frame members are described as 
"rectangular", deviations from true rectangular shape are 
possible depending on desired room configuration. 

The dimensions of the module can be simply varied by 
varying the number and/or dimensions of the frame members. 
This means that the module is very versatile and usable in 
a large number of different types of building. 

In a preferred embodiment the frame members are 
spaced along the length of the module and the runners 
extend along that length. The frame members each 

comprise four interconnected frame sections. It is 



wo 99/40267 



PCT/GB99/00393 



4 

particularly preferred that the frame sections are joists 
of C-shaped cross-section and the runners are furring 
runners of "top hat" section. 

In a first embodiment the frame members are formed 
first and the runners then connected thereto to provide 
the lattice framework. In an alternative embodiment, 
which is particularly suited for shipping overseas, spaced 
frame sections are interconnected by runners to form two 
panels and the ends of each frame section in one panel are 
connected to the ends of a frame section in the other 
panel by a pair of frame sections running transversely to 
the planes of the panels to provide the lattice framework. 

The lattice framework may include a corner member 
connected between each of the adjacent corners of at least 
two adjacent frame members. Preferably however each 
corner member extends across and is connected to all the 
frame members at corresponding corners thereof . The 
corner members may be angle members of structural steel 
and may be provided internally and externally of the 
framework . 

The ends of the modules may be provided with plural 
parallel cross runners extending widthwise and connected 
to the end most frame members . The ends of the module can 
therefore be closed off by securing sheeting to the cross 
runners . 

The cross runners may mount at least one window frame 
at one end of the module and a door at the other end of 
the module. Alternatively or additionally window frames 
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may be mounted in the main runners as too may be door 
frames . 

The cross runners may be provided in the form of two 
prefabricated panels which are then connected to the 
endmost frame members. Each panel is fitted with a door 
or window sub assembly as required. 

Very preferably the lattice framework is formed of 
light gauge steel structural sections. Thus the 

advantages of steel as a construction material are 
employed in the module but the module is still relatively 
light. The use of lightweight steel allows the module to 
be transported via trailer to the proposed building site 
and manoeuvred into position simply and safely. 

Plural modules may be used to form a building in 
which the modules are stacked one atop the other and/or 
positioned side by side and interconnected by connecting 
the lattice framework of each module to the lattice 
framework (s) of the or each adjacent module (s) . 

The invention also provides a method of constructing 
a building unit module comprising forming plural 
rectangular frame members, positioning the frame members 
vertically in an aligned row with a first predetermined 
spacing between each adjacent pair of frame members, 
connecting multiple horizontal runners to the frame 
members with the horizontal runners parallel to each other 
and with a second predetermined spacing between each 
adjacent pair of runners to form a lattice framework, and, 
securing sheeting to the lattice framework via the runners 
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to form an enclosure. 

The method, which provides a module of the first 
embodiment, preferably includes securing horizontal angle 
members to the four internal and four external corners of 
the lattice framework and carrying out the frame member 
formation step by interconnecting four structural 
sections . 

The invention will now be further described by way of 
example with reference to the accompanying drawings in 
which : - 

Figure 1 is a perspective view of a building unit 
module in accordance with the invention; 

Figure 2 is a side view of the module of Figure 1; 

Figures 3A and 3B are perspective views illustrating 
alternative constructions of frame members forming part of 
the building unit module of Figure 1; 

Figure 4 is an exploded perspective view illustrating 
a method of construction of the building unit module of 
Figure 1, and, 

Figure 5 is a perspective view of three modules as 
shown in Figure 1 connected together in use. 

The module shown in Figures 1 and 2 comprises a 
series of rectangular frame members 4 which are termed 
hereinafter "ribs" . The ribs 4 are made from standard 
structural steel sections, preferably stud joist sections, 
welded together. The length of the four stud joist 
sections forming each rib 4 determines the cross-sectional 
dimensions of the module 2. The length of the module 2 is 
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determined by the number of ribs 4 used. 

The ribs 4 are positioned vertically at a first 
predetermined spacing in two spaced jigs. Preferably one 
jig is fixed whilst the other is movable to accommodate 
ribs 4 of different width. 

The ribs 4 are connected by a series of horizontally 
positioned runners 6 which run the full length of the 
module 2 . The runners 6 are spaced at a second 
predetermined spacing and welded to the ribs 4 to create 
a lattice beam structure. 

The ribs 4 are preferably constructed by welding four 
lightweight stud joist sections 5 together with two side 
frame sections 5a and a top and bottom frame section 5b. 
The stud joist sections employed may be of C- shaped cross - 
section with return flanges to give an overall open mouth 
box configuration. Other common sections can be used but 
preferred are the stud joist sections produced by the 
Applicants and described in their brochure Ayrshire Steel 
Framing. The preferred stud joist sections have cross - 
sectional dimensions ranging from 4 0 mm x 7 0 mm to 4 0 mm 
X 34 0 mm. The runners 6 are also preferably lightweight 
steel structural sections and most suitably top hat 
sections . 

In the module of Figures 1 and 2 the stud joist 
sections 5 are arranged as illustrated in Figure 3A, with 
the side frame sections 5a oriented with their mouths 
outward. The top and bottom frame sections 5b are butt 
welded to the webs of the side frame sections 5a. The 
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CLAIMS 

1. A building unit module comprising a lattice framework 
formed of a plurality of parallel spaced rectangular frame 
members and multiple parallel runners each extending 
transversely and connected to at least two adjacent frame 
members, and, sheeting attached to the runners to form an 
enclosure defined exteriorly by the lattice framework. 

2. A building unit module as claimed in Claim 1 wherein 
the frame members are spaced along the length of the 
module and the runners extend along that length. 

3 . A building unit module as claimed in either Claim 1 
or Claim 2 wherein the runners are furring runners of top 
hat section. 

4. A building unit module as claimed in any preceding 
Claim wherein each frame member comprises four 
interconnected frame sections. 

5 . A building unit module as claimed in Claim 4 wherein 
each frame member comprises four welded joists of C- shaped 
cross -section . 

6 . A building unit module as claimed in any preceding 
Claim wherein the lattice framework includes a corner 
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member connected between each of the adjacent corners of 
at least two adjacent frame members. 

7. A building unit module as claimed in Claim 6 wherein 
each corner member extends across and is connected to all 
the frame members at corresponding corners thereof. 

8 . A building unit module as claimed in either Claim 6 
or Claim 7 wherein the corner members are angle members . 

9 . A building unit module as claimed in any one of 
Claims 6 to 8 wherein the corner members are provided both 
internally and externally of the framework. 

10. A building unit module as claimed in any preceding 
Claim including plural parallel cross runners extending 
widthwise and connected to the endmost frame members. 

11 . A building unit module as claimed in any preceding 
Claim wherein the lattice framework is formed of light 
gauge steel structural sections. 

12. A building comprising a plurality of modules as 
claimed in any preceding Claim stacked one atop the other 
and/or side by side and interconnected by connecting the 
lattice framework of each module to the lattice 
framework (s) of the or each adjacent module (s) . 
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13 . A method of constructing a building unit module 
comprising forming plural rectangular frame members, 
positioning the frame members vertically in an aligned row 
with a first predetermined spacing between each adjacent 
pair of frame members, connecting multiple horizontal 
runners to the frame members with the horizontal runners 
parallel to each other and with a second predetermined 
spacing between each adjacent pair or runners to form a 
lattice framework, and, securing sheeting to the lattice 
framework via the runners as to form an enclosure. 

14. A method as claimed in Claim 13 additionally 
comprising securing horizontal angle members to the 
internal corners of the lattice framework. 

15. A method as claimed in either Claim 13 or Claim 14 
additionally comprising securing horizontally angle 
members to the four external corners of the lattice 
framework . 
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CLAIMS 



^ 09/601810 
S5Rec'dPCT/PT: 03AUG2000 



1. A building unit module (2) comprising a lattice 
framework formed of a plurality of parallel rectangular 
frame members (4) and multiple parallel runners (6) 
connected to the frame members (4) internally thereof, 
and sheeting attached to the runners (6) to form an 
enclosure characterised in that the rectangular frame 
members (4) are spaced along the length of the module, 
the runners (6) each extending transversely along that 
length; in that the enclosure is defined exteriorally by 
the lattice framework, and in that the framework further 
comprises corner members (10) extending lengthwise across 
the framework and connected to the frame members (4) at 
the corners thereof . 



2 . A building unit module as claimed in Claim 1 wherein 
the runners (6) are furring runners of top hat section . 

3 . A building unit module as claimed in Claim 1 wherein 
each frame member (4) comprises four interconnected frame 
sections (5) . 



4 . A building unit module as claimed in Claim 3 wherein 
each frame member (4) comprises four welded joists (5) of 
C-shaped cross-section. 
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5 . A building unit module as claimed in Claim 1 wherein 
the corner members are angle members (10) . 

6. A building unit module as claimed in Claim 1 wherein 
the corner members (10) are provided both internally and 
externally of the framework, 

7. A building unit module as claimed in Claim 1 
including plural parallel cross runners (18) extending 
widthwise and connected to the endmost frame members . 

8. A building unit module as claimed in Claim 1 wherein 
the lattice framework is formed of light gauge steel 
structural sections. 

9. A building comprising a plurality of modules (2) as 
claimed in Claim 1 stacked one atop the other and/or side 
by side and interconnected by connecting the lattice 
framework of each module (2) to the lattice framework (s) 
of the or each adjacent module (s) (2). 

10. A method of constructing a building unit module 
comprising forming plural rectangular frame members (4) , 
positioning the frame members (4) vertically and in 
alignment, connecting multiple horizontal runners (6) to 
the frame members (4) with the horizontal runners 
parallel to each other to form a lattice framework, and, 
securing sheeting to the lattice framework via the 



runners so as to form an enclosure, characterised in that 
three or more rectangular frame members (4) are formed 
which are positioned in an aligned row with a first 
predetermined spacing between each adjacent pair of frame 
members (4) ; in that the runners (6) are connected to the 
frame members (4) with a second predetermined spacing 
between each adjacent pair of runners (6) , and in that 
the method further comprises, prior to securing the 
sheeting (20, 22) , securing horizontal angle members (10) 
to the internal and/or external corners of the lattice 
framework . 

11. A method as claimed in Claim 10 wherein the frame 
member formation step is carried out by butt welding four 
structural sections (5) together. 



